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General and Physical Chemistry.  

The “ C o n s t a n t  of Refraction.” F. SCHWERS (Bull. Acad. my. 
Belg., 1912, 55-80. Compare Abstr., 1910, ii, 913; 1911, ii, 92, 
949).-‘l’he value of A in the equation C,  = AC,  has been calculated, 
from figures recorded by other observers, for non-aqueous binary 
mixtures. It varies from one system to another, as i n  the case of 
aqueous mixtures, and diminishes slightly with diminution in the 
wave-length of the light used. The values of A are, in general, very 
different from those obtained for aqueous solutions, and are often less 
than unity. I n  most of the examples quoted, carbon disulphide was 
one of the liquids in the mixture, although figures are also given for 
alcoholic solutions, mixtures of two acids, and mixtures of two liquids 
of the cyclic series. The author criticises the work of, and values 
recorded by, Zecchiui (compare Abstr., 1897, ii, 470). W. G. 

Molecular Refraction, Molecular Volume, and Dissocia- 
tion in Non-aqueous  Solvents .  FRITZ R ~ H R S  (Ann. Physik, 1912, 
[iv], 37, 289--329).-Measurements have been made of the densities 
and refractive indices of solutions of potassium iodide, cadmium iodide, 
succinic acid, and mercuric chloride in ethyl alcohol, and of the three 
former substances in acetone. For *the density determinations the 
displacement method was employed, and i t  has been found that this 
affords results of the same degree of accuracy as are obtained in the 
case of aqueous solutions. Hallwachs’s double cell refractometer 
method was used in the optical measurements, the results thus obtained 
being accurate to about 0.03%. 

As the solutions are diluted, the molecular volume of the dissolved 
substance diminishes, the falling off being more marked than in 
aqueous solutions. This diminution is attributed to increasing 
ionisation. 

In  a similar way, the molecular refraction of the various substances 
increases very considerably as the dilution is increased. This variation in 
the refractivity is probably conditioned by the corresponding chahge in 
the molecular volume, and is therefore only indirectly due to the 
alteration in the degree of ionisation of the solute. 

Reference is made to the t w o  groups which are obtained when the 
differences between the refractivities of acid and their sodium salts 
are compared, For the weak acids these differences are much greater 
than for the strong acids. It is shown that the differences in the 
volume relationships are essentially responsible for the differences in 
yues tion. H. M. D. 

Molecular  Re f rac t ions  of Organ ic  Compounds  for Light of 
Infinite Wave- length .  DIMITRI K, DOBROSERDOFF (J. Rzcss. Phys. 
Chem. Soc., 1912,44, 1-65. Compare Abstr., 1910, ii, 93, 94 ; 1911, 
ii, 458).-The author has calculated the molecular refraction for light 
of infinite wave-length for several hundreds of organic compounds of 
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different types by means of the formula M(K- l ) / (R+ 2 ) 0 ,  where M 
is the molecular weight and IT the dielectric constant. The values of 
K and D are taken partly from his own measurements and partly from 
those of other authors. The investigation represents an extension of 
that of Landolt and Jahn (Abstr., 1893, ii, 57) and Jahn and Moeller 
(Abstr., 1894, ii, 265). 

A large number of detailed conclusions are drawn from the numbers 
obtained, the principal ones being as follows. 

The molecular refraction for light of infinite wave-length exhibits a 
marked constitutive character, so that the corresponding atomic 
refractions for the various elements are by no meansconstant in value, 
Additive character is very faintly shown, and is much less atppreciable 
than with the molecular refraction for D- or a-light. 

The increase of NR, corresponding with the increment of CH, in 
homologous series varies widely*in different series, and does not always 
remain constant in one and the same series. As B rough approxirna- 
tion, it may be said that the values of thisincrease approach either the 
value 6-8 (" small difference ") found in the case of esters or the 
value 1 2  (" large difference ") found for the ketone series. Sometimes 
such values as double the large difference or half the small difference 
are found, but intermediate numbers rarely occur. 

The influence of unsaturation on the value of MR, seldom corre- 
sponds with that observed with MR, or MR,. I n  benzene the three 
double linkings bave virtually no effect, but in other cases unsaturation 
nearly always produces a negative effect. 

No two isomerides are known with identical values of MR, , and 
isomerism exerts considerable influence on this magnitude, this 
influence being, in general, similar to that observed with the dielectric 
constaut itself (Zoc. cit .) .  T. H. P. 

Refractometric Investigations. JOHAN F. EYKMAN (Chm. 
Weekblad, 1911, 8, 651-667. Compare Abstr., 1909, i, 718).-A 
large number of organic compounds, chiefly ring compounds, have been 
prepared in a pure condition, their refractivities for a number of lines 
have been measured, and the refraction constants calculated according 
to the formulae of Gladstone and Dale, of Lorenz and Lorentz, and of 
the author. Below are given the names of the compounds investi- 
gated, their densities, boiling and melting points where given (some of 
the compounds have not previously been prepared in a pure condition), 
and the molecular refraction constants for the a-line, MIZ,, calculated 
according to the Lorenz formula. 

1 : 4-Dimethylcp!ohexane, m. p. - 32' to - 33', b. p. 120*0-120*2'/ 
768 mm, D22'2 0.7620, MR, 3'7.067 ; 1 : 3 : 5-trimethylcyclohexane, m. p. 
about -50°, b. p. 136-140°, D15'7 0.7744, MR, 41.760 ; 1 : 2-dimethgl- 
cyclohexane, b. p. 124*5"/731 mm.,D14'25 0.7880, MR, 36,816; 1 : 2 : 4-tri- 
methylcyclohexane, b. p. 141*5-143°/759 mm., M K ,  41.538 ; pulegane, 
b. p, 141*5-142"/758 mm., D15" 0.7799, MR,  41.518 ; cyclopentane- 
carboxylic acid, m. p. 3*5', b, p. 92-93'/7 mm., D'5'5 1.0555, 
M A ,  29.207 (compare Perkin, Trans., 1894, 65, 99) ; cyclopentylacetic 
acid, D3'O 1 *0083, MR, 33.840 ; cyclohexanecarboxylic acid, D33* 1.0258, 
BR, 33.801 ; cyclohexylacetic acid, D33'5 1 *0012, MR, 38.468 ; heptoic 
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acid, D3"0 0.90565, ME, 36.006 ; cyclobutanecarboxylic acid, m. p. - 2', 
b. p. 74-75O/2-2.5 mm., D'"' 1.0656, AIR, 24,953 ; pinic acid, 
D1"" 1.0925, Mi?, 45.384 ; azelaic acid, D"o'6 1.0391, ME, 47.008;  
I-pinonic acid, m. p. 99', D1'o'7 1.0257, MR, 47a86 ; a-pinonic acid, In. p. 
105', l)l@"l 009975, M R ,  48.434 ; a-thujaketonic acid, D79'6 1-01 15, 
MR, 48,648 ; pulegenic acid, Dl"' 1.0036, MIL, 47.543 ; puEeganic m i d ,  
m. p. - 18' to - 19O, DWJ 0.9169, MB, 47.852 ; cthyl puleganate, b. p. 
145'/4 mm., D"" 09178, MR, 56.909 ; puEeganonit?"L'Ze, 0.8814, 
I1.IR, 45.820 ; puleganolactorre, D" 1.0146, MR, 45.391 ; A'"-menthen- 
1-01, DsO 0.8948, JIB, 4'7.378 ; 48:9-rnenthen-l-ol, DT"8 0.8703, 
i&f& 47.198 ; fenchone, D14': 0,9488, Mi?, 44.068 ; a-fencholeneaniide, 
1>117'9 0.9331, MR, 49.216 ; P-fencholenic acid, m. p. 6S0, 0.9638, 
MR, 47-617 ; P-fencholamide, D'"''3 0.9073, MR, 49.758 ; fencholic 
acid, m. F. l8*8', b. p. 119-120°/1 mm., H R ,  47.531. 

Some of the conclusions drawn from the optical data are a s  follows. 
A comparison of the methylcyclohexanes with their homologues show 
tha t  in these compounds the  incremant in the refraction constant for 
CH, is normal (about 4-6 according to the Lorenz formula). The data 
given for the next series of compounds (the pentyl and hexyl acids) 
shows tha t  the carboxyl group with the five and six-membered rings 
and the CH,*C02H-group associated with the five-membered ring 
brings about no optical exaltation which is not already present in the 
corresponding aliphatic acids. The high values for the optical constant 
of a-pinonic acid, as compared with tha t  for I-pinonic acid, confirm the 
view of Bayer that the former contains a cyclobutane ring. The 
results obtained with the terpineols (menthenols) prove that in the case 
of a semicyclic double bond the ring is t o  be brought into calculation as 
two side-chains. The conclusion of Briihl, tha t  ring-closing has 
practically no effect, ou the value of the optical constaiits is 
discussed. 

1 : 2- and 1 : 4-Dimethylcyclohexanes as well as 1 : 3 : 5- and 1 : 2 : 4- 
triinet hylcyclohexanes were prepared by hydrogenating the correspond- 
ing hydrocarbons in presence of nickel. Pulegane (1-methyl-3-iso- 
propylcyclopentane) was obtained as a by-product in the conversion of 
pulegenic acid into puleganic acid by hydrogenation. The following 
derivatives of puleganic acid are also described : chlovide, b. p. 
89-90°/11 mm. ; umide, m. p. 147'; anilide, m. p. 149-150'. 
cycloPentanecarboxylic acid was prepared by eliminating the elements 
of water from cyclopentane-2-olcarboxyiic acid and hydrogenation 
of the resulting eyclopentanecarboxylic acid in presence of nickel at 
170-1 75". cycZoButanecarboxylic acid was obtained by condensing 
ethyl disodiomalonate with trimethylene bromide, saponifying the 
ethyl cyclobutanedicarboxylate, and distilling the resulting acid. 

G. 8. 

Spectro-chemistry of Nitrogen. VII. JULIUS W. BRUHL 
(Zeitsch. physikal. Chew&., 1912, 79, 1-54. Compare Abstr., 1898 
ii, 362, 417).-The author's investigations on the spectro-chemistry 
of nitrogen compounds are now extended to unsaturated compounds, 
and t o  compounds the constitution of which is analogous to tha t  of 
aromatic compounds, For the numerical data as to the molecular 
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refractivities for the a-hydrogen and D-lines, and the molecular 
dispersion Mu - Ma of a large number of compounds, the original paper 
must be consulted. 

The first table contains a summary of the data for homologous 
series of compounds of the pyrazine, pyridine, piperidine, ketazine, 
and other groups, and it is shown that the alicyclic compounds, such 
as the piperidines, the unsaturated homologous compounds of linear 
structure, arid also the cyclic uninuclear compounds, all have 
approximately the normal value for the increment CH, (about 4.6 for 
Ma and 0.1 1 for the dispersion Mu - Ma). Multinuclear nitrogen 
compounds, such as  the quinoxalines, phenyleneamidines, and 
quinolines, have rather higher refraction increments and higher 
dispersion increments for the CH, group. 

The second table contains the data for thirteen groups of isomeric 
compounds, and the conclusions which can be drawn as to the 
constitution of the compounds are discussed iu detail. Many of the 
cases of isomerism have been dealt with in previous papers. The 
results confirm the previous rule as t o  the very slight optical effect 
of ring formation. From a comparison of the refractivities of 
pyridazine, pyrazine, and ethylene cyanide, the conclusiou is drawn 

that the formula /=\ is the only possible one for pyridazine, and 

N/=\N is the most probable formula for pyrazine, 

The third table contains data which permit of the calculation of the 
constants for nitrogen doubly bound to carbon (the carbim group 
N-C). I n  general, the  nitrogen of this group in  open chains, in 
which i t  is not conjugated with other unsaturated groups, has smaller 
refraction and dispersion values than when the carbim group is 
conjugated. The atomic functions of the nitrogen of unconjugated 
carbim compounds are approxiuiately equal for the ketoximes, 
aldoxitnes, alkylalkylideneamines, and dialkylimines (that is, in the 
combinations O--N=C and C-N=C), but if the  third valency of 
the carbim C atom is satisfied with hydrogen, as in the irnino-ethers, 
the optical values for the nitrogen are smaller than for the above 
couipounds; whelk the place of the hydrogen is taken by a halogen 
the refractivity of the nitrogen, and especially the dispersion, again 
increase. The magnitude of the refractivity of the nitrogen in the 
conjugated carbirn group also depends on the nature of the group with 
which it is conjugated. 

The last section of the paper deals with the optical effect of ring 
closing in unsaturated heterocyclic systems. As the optical properties 
of the nitrogen and of the ethylene linkings cannot easily tie deter- 
mined separately in these compounds, it is necessary to assume that 
one of these is constant, and ascribe the whole of the variation 
to the other. Assuming tha t  the value for the c h o g e n  is constant, 
the value of the double bond iu the heterocyclic compounds is much 
smaller than the normal value. Similarly, the refractivity of the 
C=N liuking in  the heterocyclic compounds is smaller than the 

\-/ 
N N  

\-/ 
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normal value, so tha t  heterocyclic ring-closing has a depressing effect 
on the refractivity. G. S. 

Investigation of Mercury Lines. Structure. Changes in 
the Lines and Spectrum on Dilution of the Metal Vapour. 
Zeeman Effect in Weak and Strong Fields. G. WENDT (Ann. 
Physik, 191 2, [iv], 37, 535-560). --Wave-length difference measure- 
ments have been made in the grating and prism spectra of mercury in 
order t o  ascertain the relative positions of the chief lines and their 
satellites. The measurements extend over the visible and ultra-viole t 
region from h=2967 to  X=5804. The changes in the character of 
the spectrum due to  varying pressure of the mercury vapour and the 
foreign gas present in the discharge tube or mercury lamp and those 
due to the action of a magnetic field have also been examined. 

H. M. D. 

Absorption and Refraction Methods i n  Relation to Ethyl 
Acetoacetate. ARTHUR HANTZSCH (Ber., 1912, 45, 559--56$).-A 
reply to Auwer's criticism (this vol., ii, 4) of the author's previous 
work (Abstr., 1910, i, 811). The superiority of absorption methods 
over refractometric measurements in dealing with tautomeric problems 
is emphasised, and illustrated hy reference to the absorption spectra of 
ethyl dimethylacetoacetate, ethyl diethylacetoacetate, arid ethyl 
P-ethoxy crotonate. F. B. 

Signiflcance of the Absorption Method for the Chemistry 
of the Terpenes. ARTHUR HANTZSCH (Bey., 1912, 45, 553-559).- 
The author shows tha t  the purity of the terpenes is best controlled, 
and the  compounds themselves best characterised, by means of their 
ultra-violet absorption spectra. When the terpenes are not quite pure, 
fractions differing in b. p. by only 0.1" often show considerable differ- 
ences in the form and position of their absorption curves. The 
absorption curves of the following compounds in alcoholic solution are 
recorded : a-pinene, d- and I-limonene, dipentene, I-u-phellandrene, 
P-phellandrene, sylvestrene, caryophyllene, m- and p-cymene, d- and 
I-camphor, d- and I-borneol, d- and E-laurinol. 

It is found t h a t  all these substances, with the exception of 7n- and 
p-cymene, a-phellandrene, d- and I-laurinol, and caryophyllene, show 
general absorption, and tha t  solutions of the terpenes and camphors do 
not conform to Beer's law, the absorption of equimoleculnr solutions 
increasing slightly with the  dilution. Further, the  results confirm the 
conclusion of Crgmble, Stewart, Wright, and Rea (Trans., 1911, 99, 
1269) that the power of absorption increases as the contiguity of the 
double linkings becomes more pronounced. 

Dipentene, d-, I-, and i-limonene show slight differences in their 
absorption curves, but these a re  probably due to tho presence of 
difficultly removable impurities. F. B. 

Photographic Determination of the Intensity Distribution 
in Blood Spectra. WOLFGANG HEUBNER and H. ROSENBERO (Biochent. 
Zeitsch., 1912, 38, 345--384).-A photographic method of estimating 
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the relative intensity of the absorption of light of different wave- 
lengths in  the blood absorption bands is described, and the results 
obtained in the examination of normal blood from different sources are 
recorded. The method depends on t h e  photometric estimation of the 
light which is transmitted by the negative on which thc absorption 
spectrum has been suitably recorded and developed. When proper 
precautions are taken, the extinction of the light by the precipitated 
silver affords a measure of the extent to which the colouring matter of 
the blood has absorbed light of different wave-lengths. 

Normal blood from rabbits, sheep, and pigs was found to have the  
same intensity distribution within the limits of error of the 
measurements. 

Observations relating to the spectrum of methsmoglobin are also 
recorded. The absorption maxima are slightly displaced in comparison 
with those of the oxyhai!moglobin bands. H. M. D. 

Influence of Fluorescence on Ionisation by Collision. J. 
FRANCK and W. WESTPFIAL (Bey. Deut. physikal. Ges., 1912, 14, 
159-1 66).--Experiments are described whicb show that the intensity 
of the  glow discharge current through iodine vnpour is increased to a 
considerable extent when the vapour is caused to fluoresce under the 
influence of light rays. I n  agreement with previous observations, i t  
is found t h a t  the fluorescence is not accompanied by any measurable 
amount of ionisation, and to explain the variation in the intensity of 
the current of the glow discharge, i t  is supposed that the energy of the 
vibrating electrons is increased by the light energy absorbed in such a 
way tha t  many more ions are produced by collision when the discharge 
is passed through the fluorescing vapour as compared with the number 
produced in the case of the non-illuminated vapour. 

Rotatory Power of Electrolytes. I and 11. CORRADO BON- 
GIOVANNI (Gazzettcc, 1912, 42, i, 179-185, 194--196).-The ions of 
optically active electrolytes have not a distinct rotatory power of their 
own, because the  author finds tha t  the rotatory power of a solution of 
an  optically active electrolyte is not altered when it is treated with a 
second electrolyte having a common ion. The author’s experiments 
mere effected with normal potassium tartrate with addition of 
potassium nitrate or potassium sulphate, potassium sodium tartrate 
with addition of potassium sulphate, quinine sulphate with addicion of 
potassium sulphate, quinine dihydrochloride with addition of calcium 
chloride, quinine dihydrochloride with addition of quinine sulphate. 

H. M. D. 

R. V. S. 

Chemical Changes Produced by Different Kinds of Rays. 
V. CARL NEUBERG (Biochem. Zeitsclt., 1912, 39, 158--166).-As 
various authors have described changes in  chemical substances in the 
light from quartz lamps which the author has not succeeded in 
producing in sunlight in the absence of catalysts, it was thought that 
t h e  differences were due to the differences in the rays from the 
two sources. Under (( physiological conditions,” however, the author 
has also failed to produce such effects with rays from quartz lamps. 
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I n  all cases, in the  presence of catalysts, especially iron salts, marked 
changes have been produced. The substances investigated were dextrose, 
siicrJse, and lactic and benzoic acids. S. B. S. 

The Transformation of E n e r g y  in Photochemical Changes 
in Gases. 11. EMIL WARBURQ (Sitzungsber. K. Akccd. Wiss. Berlin, 
1912, 216-225. Compare Abstr., 191 1, ii, 834).-Under the influence 
of the silent diwharge, ammonia ceases to be decomposed when the 
proportion of undecomposed gas has fallen to 5.6%. Since nitrogen 
nud hydrogen do not absorb rays of wave-length smaller than X=O-2p, 
i t  was to be expected tha t  this equilibrium condition would not be 
attained in the action of short-waved rays on ammonia or i ts  mixtures 
with N, + 3H,. Experiments made with a mixture containing 4.9% of 
ammonia show tha t  this is actually the case, and that the photo- 
chemical yield is not much smaller for this mixture than for pure 
ammonia. 

The formation of ozone from oxygen under the influence of these 
rays has also been examined. At a pressure of 100-150 kilograms 
per square cm., rays of wave-length X = 0 . 2 ~  are almost completely 
absorbed by oxygen in passing through a column two. cms. long. Of 
the absorbed radiant energy, 46yA is used up in the production of ozone. 
On the basis of Einstein’s theory of energy quanta, the cstkulated 
proportion of the absorbed energy which is photochemically eEective 
amounts t o  50%. H. M. D. 

A Connexion between Chemical E n e r g y  and Optical 
JOHANNES STARK (Ber. Deut. physikal. Ges., 19 12, 14, Frequency. 

119--122).-Polemical against Haber (ibid., 191 1, 13, 1117). 
H. M. D. 

Alloys and Electrolytic Depositions of Radium. FR~DSRIC 
DE MARE and CHARLES JACOBS (Bull. Acad. roy. Betg., 1912, 53-e54).- 
By heating a mixture of radium sulphate, silver chloride, calcium 
carbonate, and carbon, in a Fletcher furnace, a yellowish-white, silver- 
radium alloy was obtained, which exhibited marked radioactivity. On 
eloctrolysing a solution of radium acetate, using platinum electrodes, 
a brown deposit was formed a t  the cathode, which was very radioactive. 

By olher experiments the authors show tha t  quartz is traversed by 
the luminous radiations emitted from a radium salt, but not by the a-, 
p-, or y-rays. W. G. 

Secondary Radiation in Gases for Primary Rays in the 
Neighbourhood  of the Optimum Velocity. WALTHER KOSSEL 
(Ann. Physik, 1912, [iv], 3’7, 393-424). -The author has investigated 
the amount of the secondary radiation which is emitted by air and 
other gises when acted on by primary cathode rays of 200 to 1000 
volts. I n  the case of a particular gas, the number of secondary 
electrons which are liberated by a primary ray over a given length of 
path is proportional to the  pressure of the gas. The relationship 
between the secondary ray production and the absorption of the primary 
rays of different velocities depends very largely on the speed of the 
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primary electrons, As the speed diminishes, the absorption increases in 
a continuous manner, the rate of increase becoming greater and greater 
as  the speed of the  primary ray is reduced. On the other hand, 
although the secondary ray production folIows a similar coume a t  first, 
a maximum is reached at a certain speed of the primary ray, and 
further reduction of the speed leads to  a rapid falling off in the 
amount of the secondary radiation. 

Experiments with different gases (air, carbon monoxide, carbon 
dioxide, nitrogen, sulphur dioxide, and helium) show that a t  1000 volts, 
the secondary ray production is determined solely by the density of 
the  gas. Hydrogen forms an  exception, the number of secondary 
electrons emitted being four times as large as corresponds with the 
density. The abnormal behaviour of hydrogen is also exhibited in its 
compounds, as is shown by the experimental data for methane. 

H. ill. D. 

Energy of the Electrons Emitted by Glowing Calcium Oxide. 
HANS SCHNEIDER (Ann. Physik, 1912, [iv], 37,569-593).-The energy 
change, which is associated with the emission of electrons by strongly 
heated calcium oxide, has been measured at a series of temperatures 
between l l O O o  and 1350'. The method employed depends on the 
measurement of the extra electrical energy which must be supplied to 
a platinum-iridium wire, covered with a thin layer of the oxide, in 
order to compensate for the loss of energy due to the emission effect. 
A t  all temperatures the values obtained for the energy of emission 
are considerably greater than those calculated from the theory 
developed by Richardson, and the observed effect increases more 
rapidly with the temperature than would be anticipated on the basis 
of theory. A comparison is made between the energy of electron 
emission and the energy of radiation of a black body a t  the same 
temperature, and it is found that the former increases with the 
temperature much more rapidly than the latter. H. M. D. 

The Charac te r i s t i c  Homogeneous Rontgen Rad ia t ion  from 
Elements of High Atomic W e i g h t .  J. CROSBY CHAPMAN (Proc. 
Cccmb. Phil. Soc., 1912, 16, 399--404).-Kxperiments are described 
which show tha t  when penetrating X'-rays are allowed to  fall on lead, 
i t  emits a characteristic homogeneous radiation. When the superposed 
scattered radiation is allowed for, the absorption of these rays by 
aluminium is in almost perfect agreement with the exponential 
formula. The percentage absorption of the rays by 0.006'7 cm. of 
aluminium is 26.2 and Alp= 17.4. 

A comparison of the absorption of the rays from different secondary 
radiators by aluminium and lead shows that twhe homogeneous radiation 
emitted by lead has the same properties as those of the elements of 
lower atomic weight. I n  accordance with this it is found that the 
rays from selenium (Alp = 18.9) axe unable to excite the characteristic 
lead rays, whilst the rays from bromine (A/p=16.3) possess this 
property. The curve showing the relation between the absorption in  
aluminium and the relative absorption in lead commences therefore to 
rise between selenium and bromine. 
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From these results i t  appears that  the elements of high atomic 
weight behave similarly to those of the group which has already been 
investigated in detail. H. M. D. 

Theory of the Photo-electric Current in Gases. A. PARTZSCH 
(Ber. Deut. physikul. Ges., 1912,,14, 60-73).-1t is shown that the 
proportion of the electrons leaving the negative electrode which reach 
the positive pole is not  determined by the distance Z between the 
parallel plates, but by the reduced distance Z ( 1 -  Ti.), in which V reyre- 
sents the potential difference required for ionieation, and v the actual 
potential difference between the electrodes. The formultx given by 
Townsend for the photo-electric current are modified by introduction 
of this correction factor. 

Measurements have been made of NV and V, where Nis the number 
of collisions experienced by an ion in traversing a distance of one centi- 
metre in a gas a t  a pressure of one millimetre OF mercury. According 
to Stoletom's law, NV should be the same for different gases. The 
values obtained for air, nitrogen, hydrogen, oxygen, and carbon 
dioxide respectively are as follows : NV 340, 346, 153, 268, and 380 ; 
V27-1, 27.9, 27.8, 23.9, and 23.5. The mean ionisation potential is, 
therefore, very nearly the same for air, nitrogen, and hydrogen, 
but is distinctly smaller f o r  oxygen and carbon dioxide. The smaller 
potential in these cases is supposed to be connected with their electro- 
negative character. From the value of N ,  it appears that  the free 
path of an  ion is about eleven times as large as the free path OF a 
molecule. 

For mixtures of nitrogen and hydrogen, NV does not vary linearly 
with the percentage composition of the mixture. H. M. D. 

The Selective Photo-electric Effect of Lithium and Sodium. 
ROBERT POHL and P. PRINGSHEIM (Ber. Deut. physikul, Ges., 1912, 14, 
46-59. Compare Abstr., 1910, ii, 379, 472, 922 ; 1911, ii, 787).- 
A method is described by which a metallic lithium surface has been 
obtained which shows the existence of a selecti.ve photo-electric effect 
similar to that which has been already observed in the case of sodium, 
potassium, and rubidium. The method consists in distilling the lithium 
i n  a vacuum from an  electrically heated iron crucible and condensing 
the vapour on a water-cooled platinum plate or dish. Sodium surfaces 
can be obtained in  the same way, and for both metals the dependence 
of the photo-electric current on the wave-length of the incident light 
has been examined in detail. From the resonance curves, it is found 
that the maximum for lithium is at about X == 280pp, and that for sodium 
at about X = 340pp. The curves obtained in different experiments with 
metal surfaces produced in slightly different ways are not coincident, 
and this circumstance leads the authors to the conclusion that the 
accuracy with which the maxima have been determined u p  to  the 
present is not greater than about +_ 1Opp. H. M. D. 

Photo-electric Phenomena with Antimony Sulphide (Anti- 
monite). J. OLIE, jun., and HUGO K. KRUYT (Proc. K. Bkud. ITetensch. 
Amsterdam, 1912, 14, 740-'743).-According to Jaeger (Abatr., 1907, 
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ii, 923), Japanese antimonite resembles selenium in regard to  the sensi- 
tiveness of its electrical conducting pGwer to light. 

Other less pure specimens of antirnonite do not exhibit this property, 
and the authors have, therefore, prepared pure antimony sulphide by 
heating the constituents in  exhausted tubes a t  about 600’ with the 
object of testing its conducting properties. Photo-electrically sensi- 
tive products are readily obtained in this way, and tbe maximum 
degree of sensitiveness is reached when the antimony and sulphur are 
present in  the exact proportion required by the formula, Sb,S,. This 
sensitiveness is of the same order as  tha t  exhibited by Japanese 
antimonite. The rapid change in the photo-electric sensitiveness 
when the composition deviates slightly from Sb,S, is probably due to 
the formation of mixed crystals. Small quantities of impurities also 
appear to be of considerable importance, and the authors have observed 
i,hat the nature of thg glass, of which the melting tubes are constructed, 
has an  influence on the sensitiveness of the product to light. This 
may accounb for the discrepancy bet ween Jaeger’s observation tha t  
Japanese antimonite loses its sensitiveness to light when melted and 
resolidifled, whereas the authors find tha t  this operation can be 
carried out wit,hoat any appreciable alteration in the effect. 

H. M. D. 
Electric Light Accumulator. CHR. WINTHER (Zeeitsch. Elektro- 

chem,  1912, 18, 13S-l43).-When an  aqueous solution of ferrous 
and mercuric chloride is exposed to ultra-violet light, the system is 
partly transformed into ferric chloride and calomel. The reverse reaction 
proceeds spontaneously and completely ; it is extremely slow at the 
ordinary temperature, so that the products can remain in contact 
without appreciable change, but when arranged to give a current, it 
goes at a much greater rate, which depends on the temperature. 

For purposes of investigation the cell was constructed as follows. 
In a glass funnel, closed a t  the lower end, a perforated platinum plate 
was fixed; the plate was soldered t o  a platinum wire which passed out 
through a hole in the funnel. On the plate a layer of platinised 
asbestos was placed and then the solution which was exposed to the 
light from a quartz-mercury vapour lamp. After the illumination the 
differences of potential were measured, a platinum electrode being 
placed for this purpose in the upper liquid. The E.M.P. in some 
cases was as much as 0.1 volt, and currents of 1 milliamp. mere 
obtained. 

The results were complicated by the oxidation of the ferrous salt by 
the oxygen of the air ; the effect of this process on the equilibrium is 
discussed in detail. Another uncertainty arose from the fact tha t  
owing to insuEcient stirring the concentration of ferric chloride was uot 
the same in t5he upper and lower layers. 

The apparatus was also exposed to sunlight, and gave E.M.i?’s of 
20-30 millivolts, but owing to t h e  slowness of the action the results 
were greatly complicated by direct oxidation. 
The Dielectric Constant for Carbon Dioxide in the 

Neighbourhood of the Gritical Point. ’ L. VERAIN (C‘ompt. rend., 
191%, 154, 345--347).-The second method described by Drude 

G. S. 
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(Abstr., 1897, ii, 438) has been employed to determine the dielectric 
constant for carbon dioxide a t  different temperatures between - 4 and 
30". It is found that 
the two constants for the gas and liquid approach one another as the 
temperature rises, and coincide at about 31.4' ; at this temperature the 
constant has the value 1.25. 

The results are plotted in the form of a curve. 

IV. 0. w. 
Experiments with Liquid Helium. Electrical Resistance of 

Pure Metals, etc. VI. The Sudden Change in the Rate at 
wbich the Resistance of Mercury Disappears. H. KAMERLINGH 
ONNES (Proc. K. Akad. Wetonsch. Amsterdam, 19 12, 14, 818-821. 
Compare Abstr., 19 11, ii, 575, 687).-Further measurements have 
beeu made of the electrical conductivity of pure mercury a t  liquid 
helium temperatures. The mercury was contained in a series of seven 
glass U-tubes of about 0.305 square mm. cross section, the tubes being 
joined togthcr at their upper ends by inverted Y-pieces which allow of 
freezing without danger to the tubes? and without breaking the 
continuity of the thread of mercury, Between 4.29" and 4-21" 
(absolute) the resistance falls gradually, but between 4.21' and 4.19' 
i t  diminishes very rapidly, and apparently disappears a t  the latter 
temperature. (Temperature measurements are referred to 4-25' as the 
boiling point of helium.) 

Electrical and Thermal Conducting Power and the 
Wiedemann- Franz Ratio for Antimony-Cadmium Alloys 
between 0" and -190". ARNOLD EUCKEN and GEORG GEHLHOFF 
(Ber. Deut. physikul. Ges., 191 2, 14, 169--182).-The high thermo- 
electric potential differences which are exhibited by antimony-cadmium 
alloys when combined with copper have led the authors to examine the 
thermal and electrical properties of these alloys in detail. The 
thermal and electric conductivities of various alloys were measured at 
O", -79', and - 190°, and the variation with the composition is 
exhibited in  the form of curves, 

The thermal conductivity (A) varies very rapidly with change in  
composition, and at all three temperatures the minimum appears to be 
reached in the neighbourhood of the compound SbCd. A t  this point 
the ratio h-~goo/A8" shows a very sharp maximum. 

The electrical conductivity ( K )  varies with the composition to a still 
greater extent, and the compound SbCd again corresponds with a 
minimum conducting power at all three temperatures. The extent of 
the change in electrical conductivity with the composition is seen from 
a comparison of the following values for K at 0': Cd 1.289 x lo5, 
SbUd 1.99 x lo1, Sb 2.565 x lo4. The ratio K ~ ~ g o o / K o o  also exhibits 
a sharp maximum for the composition SbCd, the ratio having minimum 
values for alloys which do not differ greatly in composition from the 
definite compound. 

If curves are plotted which show the variation of h J K  with the 
composition, these are also found to have a very sharply defined 
maximum at the composition SbCd. For cadmium the value of the 
ratio at 0" is 1.883, for antimony 1.485, and for SbCd 158. The 
curves for the ratio h / K  are very similar in form to those which show 

H. M. D. 
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the variation of the thermo-electric force and of the H a l  effect with 
the composition. 

I n  reference t o  the thermal conductivity it is pointed out that  the 
d loy  of the composition SbCd has approximately the same conductivity 
as  ordinary soda glass, and it is suggested tha t  this is probably not 
due to electrons, but to the same cause as  tha t  which determines the 
conductivity of so- called non-cond uc ting crystals. H. IT. D. 

E lec t r i ca l  Conduc t iv i ty  of Copper-Arsenic Alloys. NICOLAI 
A. PUSHIN and E. G. DISHLER (J. Russ. Phys. Chem. Soc., 1912, 44, 
125--132).-The addition of arsenic to copper causes a rapid increase 
in the specific resistance (in ohms) from 1.708.10-6 at 25"(or 1-538.10-6 
at 0') to 35'0.10-6 at 25' (34*8.10-6 at 0') for a content of 6% of 
arsenic. At this point, the curve of resistance suddenly changes i ts  
direction, the resistance cont,inuing to increase, but more slowly, t o  
63.0.10-6 a t  25' (59-0.10-6 at 0") for 28.5% of arsenic. With higher 
proportions of arsenic, the specific resistance gradually diminishes 
to  the value 52-6.10-6 at 25' (49.3.10-'j at 0") for 42% of arsenic. 
Attempts to prepare copper-arsenic alloys containing more than about 
44-45% As resulted in volatilisation of the excess of arsenic. These 
results are not in agreement with those of Friedrich (MetaZZuq*gie, 1908, 
5, 529). 

It has been shown by various authors tha t  : (1) for mechanical 
mixtures, the electrical conductivities of alloys and their temperature- 
coefficients are additive in character; (2) when solid solutions are 
formed, the conductivity and its temperature-coefficient diminish as 
the concentration of the solid solution increases; @)-an intermetallic 
compound possesses a characteristic conductivity, peculiar to it; (4) tho 
temperature-coefficient of the Conductivity of such a chemical compound 
differs little from tha t  of pure mebals 

Consideration of the melting-point diagram of the system copper- 
xrsenic given by Friedrich (Zoc. cit.) and of the resistance curve obtained 
by the author, shows that these two metals form a solid solution with a 
maximum concentration of 6% of arsenic. The proportion 28.2% of 
arsenic corresponds wit8h the compound Cu3As, which also occurs 
naturally as domeykite. No indication is given by the curves of the 
existence of a compound, Cu5As9, and the constancy of the temperature- 
coefficient of condiictivity in the region 28.5-42% As indicates the 
absence of any solid solution. 

Tempering causes little change in the resistance of copper-arsenic 
alloys poor in arsenic, but i 3  accompanied by an  increase of 60-70% in 
the resistance of those containing 32% and upwards of arsenic ; this 
phenomenon is probably due t o  a profound change in the chemical 
riatiire of the alloys. T. H. P. 

The Elec t r ica l  Conductivity of So lu t ions  of Alkali Acetates 
in Acetic Acid. KARL HOPFGARTNER (Monntsh., 1912,33,123--139). 
-In the  investigation of the conductivity of sodium and potassium 
acetates in  acetic acid solution (Abstr., 1911, ii, 849) some surprising 
values were obtained. It is now discovered that the conductivities of 
solutions of the acetates of sodium, potassium, and lithium in acetic 
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acid are much lower than those of the corresponding aqueous solutions ; 
also starting with a gradually increasing concentretiou from very 
weak solutions, the molecular conductivity for all three acetates first 
shows a fall to a minimum, followed by a rise to  a maximum with 
again a subsequent decrease. The minimum occurs a t  a concentration 
of N/30 for potassium and lithium acetates, and approx. N/20 for 
sodiuni acetate ; the  maximum occurs at concentrations a little over 
normal. Near the concentrations of maximum conductivity, the 
temperature-coefficient reaches a minimum. 

The values obtained by Konowaloff (Abstr., 1893, ii, 356) for the 
molecular conductivity of aniline and dimethylauiline acetates in 
acetic acid show bimilsr characteristics. D. F, T. 

Conductivity and Ionic Concentration in Mixtures of 
Molybdic Acid with Organic Acids. ROBERT WINTGEN (Zeitsch. 
anorg. Chew., 1912, 74, 281-290. Compare Rimbzch and Neitzert, 
Abstr., 1907, ii, 269).-The high conductivity of the complex acids 
coutaining molybdenum might be due either t o  the increased strength 
of the acid or to the increased velocity of transport of the anion. It 
is now shown, by measurements of the velocity of hydrolysis of 
methyl acetate, tha t  the cdmplexes with organic acids containing 
hydroxyl groups are much stronger acids than their components. 

C. H. D. 

Electric Deposition of Carbon from Flames. Brim0 THIEME 
(Zeitsch. Elektrochem., 1912, 18, 131. Compare this vol., ii, 122). 
-When a thin wire as anode and a wire net as cathode a.re placed 
near one another in a flame rich in  carbon and the poles are connected 
with a source of potential of 110 volts, soot is deposited on the 
cathode. When the growths of carbon reach from cathode to anode a 
fairly large current passes between the poles, an  electro-magnet is 
thereby brought into action and attracts the cathode so strongly that 
the soot is shaken off, and by interruption of the current the cathode 
returns to its original position. The soot thus obtained is in  a very 
finely divided condition. G .  S. 

Concentration Cells with Ternary Electrolytes. J. E. A. 
GEISSLER (Zeitsch. Elektrochem., 1912, 18, 131--137).-A complicated 
formula is obtained which admits of the calculation of differences of 
potential between solutions containing ternary electrolytes, and i t  is 
shown tha t  on the basis of certain assumptions the formula, can 
be simplified. It has been tested by means of measurements on 
concentration cells containing solutions of magnesium chloride of 
dif-ferent concentrations associated with the calomel electrode, and the 
agreement between observed and calculated values is fairly satisfactory 
(compare Kummell, Abstr., 1905, ii, 226). G. S. 

Anodic Behaviour of Uranium. UMBERTO SBOEG~ (Atti R. 
Accutl. Lincei, 191 2 ,  [v], 21 , i, 135-1 40).-The author has investigated 
the behaviour of uranium as anode in the electroly& of a number of 
different solutions. The uranium employed contained impurities, 
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especially carbon, but reasons are adduced for the belief that these do 
not greatly effect the results obtained. I n  many cases an evolution of 
gas was noticed ; it consisted chiefly of carbon dioxide, but the amouut 
was usually negligible. The anode dissolved in sulphuric acid and 
sulphates, nitric acid and nitrates, hydrochloric acid and chlorides, 
bromides, acetates and chlorate. In  iodides, separation of the halogen 
was also observed. I n  all the experiments except three, the metal 
dissolved as though it had the valency four, but in some cases allow- 
ance has to be made for the evolved gas. I n  two experiments with 
sulphates and in one with nitrates, the results indicated a valency of 
six. I n  phosphates and in alkalis the electrode mas covored with a yellow 
deposit, and the current fell to a minimum; when the deposit was 
mechanically removed at frequent intervals, the result agreed with the 
valency four. These experiments and also experiments on the anodic: 
polarisation in nitrates, sulphates, and chlorides indicate that uranium 
is not capable of becoming passive. R. V. S. 

Function of Interatomic Electrons in Electrolysis. PIERRE 
ACHALME (Camp. rend., 19 12, 154, 647--649).-An extension 
of the hypothesis previously advanced, electrolysis being regarded as 
accompanied by absorption of electrons by the liquid in the neighbour- 
hood of the negative pole, and to an  equal extent by the positive 
electrode. w. 0. \v. 

Free Energy of Dilution of Hydrochloric Acid. RICHARD C. 
TOLMAN and ALFRED L. FERGUSON (J. Arner. Chern. Soc., 1912, 34, 
232--246).-'l'he E.M.F. has been measured at 18' between calomel 
and hydrogen electrodes: of cells containing hydrochloric acid of known 
concentration C, and the free energy change AE;,. has been determined 
of the reaction +H2( 1 atm.) + HgCl(s) = Hg + HCl (con'centration C). 
Determinations have been made a t  concentrations of O*lN, 0 02N, 
0-OlN, and O.O022V, and the free energy of dilution calculated. The 
averages of the differences between the E.M. 8'. in 0.1 rl' and the more 
dilute solutions were as follows : 0 * 0 2 N -  0*1N, 0.07617 +, 0*0009 ; 

The values in joules of the free energy of dilution, - AF, obtained by 
multiplying the average differences in E.M.F. by the value of 
Faradag's equivalent, 96,580 coulombs, are : 0*02N,  7356.5 ; O-OlN, 
1054.0 ; O*OOZN, 1807.1. 

I n  view of the fact that it has been found, in general, for solutions 
of non-electrolytes and weak electrolytes that the ' I  active mass " or 
'' fugacity " of the substances present is proportional to the concentra- 
tion (Lewis, Abstr., 1908, ii, 465), calculations have been made from 
the conductivity measurements of the ratios of the concentration of 
non-dissociated hydrochloric acid in 0-1N-solution to that in the more 
dilute solutions, and also of the corresponding ratios of the concentra- 
tion of the hydrogen ions. The results shorn wide discrepancies between 
the '{ fugacity " ratios and the concentration ratios of the non-dissociated 
acid, and smaller but real discrepancies between these ratios for the 
ions. The conclubion is drawn that for strong electrolytes, even in 
dilute solutions, the " fugacity " of the ions is not strictly proportional 

0 '01N-  0*1N, 0.10913 +, 0.00018 ; 0.002N- O-lN, 0.18711 +, 0*00127. 
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to the concentration, whilst the '' fugacity '' of the non-dissociated 
electrolyte is vary far from proportional t o  the concentration. E. G. 

In f luence  of E lec t ro ly t e s  on the Dissociation Constant of 
Water. G. POMA and B. TANZI (Zeitsch. physikacl. Chem., 1912, 79, 
55-62).-As it has been suggested tha t  water is more highly dis- 
sociated in the presence of neutral salts than in the pure condition, 
the authors have investigated the question by the electrometric method. 
The E.M.F. of a cell containing dilute acid on one side and alkali on 
the other was measured with and without the addition of a salt, and 
the dissociation constant for water calculated in the usual way. The 
results show tha t  neutral salts diminish the dissociation of matel.. 
Wi th  N/ZO-acid and alkali a t  2 5 O ,  the dissociation constant was 
1,247 x 1 0 - 1 4 ;  when the solutions were 2*55N with reference t o  
potassium chloride, the constant fell to 0.255 x Further, as  would 
be anticipated, the constant is less with strong acid and alkali 
without neutral salt than with weak acid and alkali under the same 
conditions. G. S. 

Theory of Electrolytic Ions. V. The Dissociation of Fused 
Salts. RICHARD LORENZ (Zeitsch. physikal. Chem., 19 12, '79, 63-70. 
Compare Abstr., 1910, ii, 577).-The dissociation of fused salts cannot 
be determined from the results of conductivity data alone, and the 
author suggests a rather complicated indirect method which admits of 
an  approximate estimate of the dissociation. 

There are two kinds of electrolytic conductivity, according as the 
ions are derived from the solvent (for example, pure water) or  are 
not related to the solvent, as for most electrolytes in aqueous solution. 
Fused salts belong to the former type, which is termed Grotthus 
conductivity, in contrast to the ordinary Hittorf conductivity. The 
speed of the ions in the case of Grotthus conductivity is two to three 
times greater than tha t  calculated from the atomic radii, and this is 
ascribed to  exchange between the ions and the ionised molecules of the 
solvent (doc. cit.). That this is valid for fused salts is shown by 
diffusion experiments in which salts diffuse into solvents with a 
common ion, for example, silver nitrate dissolved in fused potassium 
nitrate diffused into pure fused potassium nitrate. Therefore to 
obtain the Hittorf conductivity necessary for calculating the degree 
of dissociation, the observed electricrtl conductivity has to be 
divided by two. The limiting value of the electrical conductivity 
is calculated by Einstein's formula, making use of the viscosities 
and the radii of the ions in the two solvents, water and fused 
salt. From the Hittorf conductivity and the limiting conduct- 
ivity it is found tha t  at 388' fused sodium nitrate is dissociated to the 
extent of 31.5%. No great accuracy is claimed for the results, as the  
diffusion data are very uncertain. 

The A c t i o n  of the Electric Discha rge  on Liquids and Gases. 
ALEXANDRE DE HEMPTINNE (Bull. Xoc. chinz. Belg, 1912, 26, 55-63). 
-When a thin layer of oleic acid is submitted to the action of an 
electrical discharge in an  atmosphere of hydrogen, gas is absorbed 
with the formation, at first, of stearic acid; under prolonged action of 

G. S. 
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the discharge polymeric products are formed, As the result of 
experiments with different kinds of apparatus, using commercial olein, 
the following conclusions are drawn : (1) The quantity of substance 
transformed per unit of electrical energy increases to a certain limit as 
the pressure decreases, the limit varying with the nature of the 
discharge and with the apparatus used. (2) Proportionality does not 
always exist between the quantity of substance transformed and the 
effective intensity of the current. (3) With a fixed intensity of 
current there is a maximum amount of transformation depending 
on the density of the discharge, which maximum varies with the 
pressure. (4) For transformation to take place it is necessary for the 
discharge to act both on the liquid and on the gas. ( 5 )  There is no 
evidence to show tha t  the sign of the discharge plays any part. 

The apparatus described by the author can be used for deodorising 
fish oils, or for polymerising mineral oils or mixtures of mineral 
with vegetable or animal oils. The viscosity of such polymerised oils 
varies much less with the temperature than does that of the pure 
mineral oils. T. s. P. 

The Potential Gradient in the Non-striated Positive Column 
of the Glow or Arc Discharge in Nitrogen and Hydrogen for 
Large Current and Gas Densities. W. MATTHIES and H. STRUCK 
(Ber. Deut. physikal. Ges., 1912, 14,83--103).-1n place of the ordinary 
method of measuring t h e  potential gradient in the discharge column, 
the authors have made use of the ‘‘ ring ” method recently described 
(ibid., 1911, 13, 552). This can be used when the ordinary method 
fails to give results because of the high temperature in the path ol the 
discharge. 

The dependence of the potential gradient, on the gas pressure, the 
current density, arid the cross section of the tube was examined in 
detail, these factors being varied between wider limits than in previous 
work on the subject. I n  the case of nitrogen, for example, the 
pressure was varied from 5 to 160 mm. of mercury, and the current 
density from 0.02 to 40 amperes per square cm. Curves are plotted 
to show the connexion between the pot,ential gradient and the other 
factors involved, and the behaviour of the two gases is compared. As 
a result of these measurements, i t  appears that  the potential gradient 
in the positive column of the glow or arc discharge a t  higher pressures 
is a linear function of the gas pressure. 

Relation between Current, Voltage, Pressure, and the 
Length of the Dark Space in Different Gases. FRANCIS W. 
A STON and HUBERT E. WATSON (Proc. Roy. Soc., 19 12, A ,  86,168-1 SO). 
--Previous experiments with hydrogen, nitrogen, oxygen, aud air 
(vompare ibid., 1907, A, 79, 80) have been extended to carbon 
uionoxide, argon, and helium. When the argon and helium are impure, 
their behaviour closely resembles tha t  of the other gases, in tha t  it 
agrees approximately with the empirical equations : 1) = A/P  + B/ ,Ji (1) 
and Y= E+F,J$P (2), in which L) is the length of the dark space, 
V the potential difference between the electrodes, P the pressure of 
the gas, c the current density, and A,  B, E, and P a r e  constants. 

H. M. D. 
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Similar experiments were also made with carefully purified argon, 
helium, neon, krypton, and xenon. Apart from small individual 
peculiarities the behaviour of these five gases is very much the same, 
provided the measurements are made at constant pressure j thus, the 
curves obtained by plotting D against 1/ Jc and Pagainst & are 
very similar to one another. The range of pressures over which the 
similarity holds varies, however, from 1-5-0.2 mm. in the case of 
helium to 0*3-0*06 rum. for xenon. 

Of the equations (1) and (2), the former holds good only at high 
current densities i n  the case of the pure inert gases ; and instead of 
(2), i t  is found that the connexion between voltage and current 
density can be much more satisfactorily represented by the equation 
V =  G + K D  JC, where G and K are constants. H. M. D. 

M a g n e t i c  Examination of the Function of the Water 
Molecule in Cer t a in  Dilute Solutions. A. E. OXLEP (Proc. C a d .  
Phil. SOC., 1912, 16, 421--427).-The magnetic susceptibilities of 
dilute solutions of nickel sulphate, nitrate and chloride and of cobalt 
chloride have been investigated in order to ascertain whether the 
varying hydration of the molecules of the dissolved salt has any 
influence on the paramagnetic properties. I n  all cases the susceptibility 
is accurately proportional to the concentration, and any alterahion in  
the degree of hydration is therefore without influence on the magnetic 
properties. This result would be expected if it is assumed that the 
magnetic salt nuclei can undergo orientation independently of the 
surrounding envelope of water molecules. H. M. D. 

Magne to -op t i ca l  Effects in Chlor ine  and Iodine. ROBEBT W. 
WOOD (Ann. P h y i k ,  1912, [iv], 37, 594--596).-A claim of priority 
and polemical against Heurung (Abstr., 1911, ii, 963). H. M. D. 

Refrac t ion  and Magnetic Rotation of Mixtures. PAUL T. 
MULLER and (Mlle.) V. GUERDJIKOFF (Compt. rend., 1912, 154, 
507-51O).-Becquerel (Ann. CI~irn. Phgs., 1877, [v], 12, 5 )  gave the 
expression R/n2(72 - 1) = B for the relation between .n, the index of 
refraction €or a substance, and R, the ratio of the angle of magnetic 
rotation to that of carbon disulphide. B is fairly constant for 
compounds of the same type, but is variable for aqueous solutions. 
The author extends Becquerel’s observations to a number of diamagnetic 
substances, such as ammonium nitrate, acetic and sulphuric acids, in  
aqueous solutions of greater concentration. I n  these cases the above 
formula is only very approximately correct. 

For aqueous solutions of lithiurn chloride, the relation between m and 
concentration, c, is linear up to c=36%;  above this point a sudden 
increase occurs, aud then the relation again becomes linear until 
saturation is reached. Ammonium nitrate solutions give a similar 
result. With mixtures of aniline aud alcohol, a sudden increase in the 
refractive index occurs when the proportion of the former reache@ 
20*5-29*7%. w. 0. w. 

VOL. CII. ii. 22 
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Use of the Magnetic Field in Determining Cons t i tu t ion .  
XIII. PAUL PASCAL (Bull. Xoc. chirn., 1912, [iv], 11, 159--163).-1n 
this part the discussion of halogenated compounds is continued (com- 
pare this vol., ii, 229). In polyhalogenated substances the depreciation 
of molecular magnetic susceptibility shown by monohalogenated 
compounds is accentuated, and is about 58 x 10-7 for di-iodo-derivatives, 
60 x 10-7 for dibromo-compounds, and 45 x 10-7 for dichloro-deriv- 
atives. These depreciations are possibly due to mutual saturation of 
residual valencies between the halogen atoms in the molecules. When 
the relations between halogen and hydrogen atoms are such tha t  
hydracid is not easily eliminated, the fall in magnetic susceptibility is 
much less, for example, in dichloroacetylene it is only 22 x 10-7. The 
fall is ati l l  more marked when more than one halogen atom is attached 
to the same carbon atom, and in  such cases the fall increases with the 
number of halogen atoms so attached, and with their atomic weight ; 
thus for tetrachloroethane it is 32 x 10-7, for tetrabromoethane it is 
119 x 10-7, and for tetrachlorodibromoethane it is 287.5 x 10-7. 
Fluorine compounds, on the contrary, show little magnetic suscepti- 
bility depreciation, unless disturbing influences are introduced by some 
other atom or group; thus difluoroethyl alcohol shows - 4 x but 
bromofluoroacetic acid exhibits a fall OF 37 x 10-7. I n  general these 
results support the view tha t  the halogens exert supplementary 
valencies,. giving rise to multiple linkings, and tha t  these cause the 
abnormalities observed in various physical properties of halogenated 
substances. T. A .  H. 

Use of the Magnetic Field in Determining Constitution. 
XV. PAUL PASCAL (Bull. Xoc. chirn., 1912, [iv], 11, 201-206. 
Compare preceding abstract).-In this part inorganic haloids are con- 
sidered, and tables of the molecular magnetic susceptibilities of 
halogen compounds of phosphorus, antimony, silicon, tin, and boron 
are given. These are all much below the calculated values, and there 
is no obvious regularity in  the values of the depreciation. If, however, 
the sums of the atomic weights of the halogen groups of the compounds 
are used as abscisss and the corresponding depreciations, D,  of 
magnetic susceptibility as ordinates, a number of points are obtained, 
which group themselves about a series of lines coming from the origin, 
arid which make with the axes, angles which are simple multiples of 
the smallest, which is equal to - 0-2468 x 10-7, so that, in general, 
D=0*2468N.10-7Sa, where N is an  integer and Za is the sum of 
the atomic weights of the halogens in  the compound; but since 
D = Zad, where d is the lowering of magnetic susceptibility due to one 
halogen, the expression simplifies to d = 0.2468N.10-7. It is then 
shown tha t  the specific susceptibility of many elements can be 
expressed in  the form :-(24 x 0.2468 - 0-0132)10-7, which is tha t  of 
chlorine, the first and third figures varying for each element; this 
implies that  the specific susceptibility of an element is the sum of those 
of its aliquot parts, and the lowering never reaches this sum ; thus, 
for chlorine the maximal fall is 19 x 0.2468.10-7. In a homologous 
series of elements, leaving out the first, which is always abnormal, the 
number of aliquot parts decreases with increasing atomic weight ; thus, 
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for chlorine it is 24, bromine 16, iodine 15. If the views of Langevin 
(Ann. Chim. Phys., 1905, [viii], 5, 70) and of Drude (Ann. Physik, 
1904, [iv], 14, 677) be accepted, these numbers would represent sub- 
divisions of the elements of which only a portion, 19 in the case 
of chlorine, would be effective in chemical compounds containing that 
element. A number of instances are quoted in which calculated 
values of magnetic susceptibilities have been verified experimentally 
by independent investigators. T. A. R. 

Thermal Constants of Tungsten at High Temperatures. 
0. M. CORBINO (Atti R. Accad. Lincei, 1912, [v], 21, i, 188-194).- 
The author has recently (ibid., 1912, [v], 21, i, 181) described a method 
for obtaining in thecnse of a thin conducting filament the value of the 
ratio c/a, where c is the thermal capacity of the filament, and a is the 
true coefficient of variation of its resistance with the temperature. I n  
the present paper are recorded the results with experiments with a 
tungsten filament (a 50 c.P., 105 volt lamp). Taking the temperatures 
as known, and this is the case only as far as 15003, the thermal 
capacity of the filament remains constant. Above this temmr'ature 
the value of c/a may be used to give the thermal capacity, making the 
most probable suppositions as to the temperature, or on the assumption 
that the thermal capacity remains constant above 1500' also, they may 
be employed to deduce the temperature of the filament. The specific 
heat of tungsten at temperat'ures from 800 to 1500' is 0.0334, corre- 
sponding with an  atomic heat of 6-09, a value which agrees well with 
Einstein's theory that the atomic heats of all the elements reach the 
limiting value 6, and so furnishes an argument in favour of the 
validity of the method for the determination of high temperatures used 
above. R. V. S. 

Speciflc Heat of Binary Mixtures. I. ALFRED SCHULZE 
(Ber. beut. physikal. Ges., 1912, 14, 189-210).-The specific heats of 
various binary mixtures have been measured at different temperatures 
by an  electrical heating method. The experimental results are shown 
in the form of curves obtained by plotting the molecular heat as 
a function of the molecular composition of the mixtures. 

For mixtures of benzene and ethylene chloride at 20°, 35', and 50°, 
the observed molecular heats are nearly in agreement with those 
calculated from the mixture rule. A t  the two lower temperatures 
there are, however, distinct deviations at the ethylene chloride end of 
the series, and the lower values obtained experimentally are attributed 
to a slight association of the ethylene chloride. 

Mixtures of ethyl ether and chloroform have much larger molecular 
heats than those which correspond with the mixture rule. The data 
for 20*, O', -30°, and - 50' show that the deviation from the simple 
additive behaviour increases rapidly as  the temperature falls. It is 
supposed that this is due to the formation of a compound, the 
stability of which increases as the temperature decreases, and 
reference is made to the similarity between the molecular heat curves 
and the curves representing the variation of the vapour pressure and 
the refractive power for long-waved rays with the composition of the 

22-2 
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mixture. Mixtures of acetone and chloroform at 35", ZOO, and - loo, 
of benzene and chloroform at 5 5 O ,  20°, and 6", and of benzene and 
ethyl ether at 20° and 6' exhibit behaviour similar to that of mixtures 
of ethyl ether and chloroform, and in these cases it is also assumed 
that the high molecular heat value of mixtures is due to the formation 
of a compound. H. M. D. 

Nernst's Taeorem of Heat and Chemica l  Facts. PHILIP 
KOHNSTAMM and L. S. ORNSTEIN ( P ~ o c .  K. Akacd. Wetensch. Amstevdum, 
1912, 14, S02-S18).-A criticism of Nernst's heat theorem as 
applied to chemical changes. The integration constant in the equation 
of equilibrium should be equal t o  the algebraic sum of the constants 
in the vapour pressure formuls for each of the substances participating 
in the equilibrium. These constants depend, however, to a large 
extent on the assumptions which are made in reference to the varia- 
tion of the specific and latent heats with the temperature. If, on the 
other hand, it is assumed that the constants of integration for 
chemical equilibria can be determined directly from the experimental 
data relating to the equilibrium, it is yet necessary to show that the 
values obtained in this way can be represented as the summation of a 
series of constants relating to each of the substances concerned, and 
these constants should have the same value whatever the particular 
chemical equilibrium from which they are derived. As yet this has 
not been demonstrated, and on that account the validity of the heat 
theorem in its application to chemical changes is devoid of experimental 
verification. H. M. D. 

Gas Equilibria. F. E. C. SCHEFFER (PTOC. K. Akud. Wetsnsch. 
Amsterdam, 1912, 14, '743-758. Compare Eohnstamm and Ornstein, 
preceding abstract).-From the experimental data relating to the 
equilibrium 2CO + 0, Z 2 0 ,  at different temperatures, the author 
has calculated the energy and entropy constants on different assump- 
tions as to the dependence of the specific heats of the substances 
concerned on the temperature. The values thus obtained for the 
energy constants are in moderately good agreement, but the entropy 
constants vary considerably according to the assumption which is 
made in extrapolating the specific heats to low temperatures. 

The most, probable values are considered to be those which are 
derived from the relationship between the specific heats and the 
oscillation frequencies of the atoms in the gnq molecules deduced by 
Bjerrum (Zeitsch. Elektrochem., 191 1, 17, 731). Bjerrum's data are 
also applied to  the calculation of the constants characteristic of the 
dissociation of water, and by means of these constants the water-gas 
equilibrium is also submitted to examination. H. M. D. 

Characteristic Vibration Frequencies of Elements in Corn- 
pounds. F. KOREF (Physikal. Zeitsch., 1912, 13, 183--188).-An 
attempt is made to calculate the changes in the characteristic vibration 
frequencies of the elements when these enter into chemical combination 
with other elements. The frequency of an  element in the free state 
has been shown by Lindemann (Physikul. Zeitsch., 1910, 11, 609) to be 
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related to its atomic weight, atomic volume, and its melting point, and 
the formula expressing the connexion between these quantities is now 
applied to compounds. Since the atomic volume is an additive pro- 
perty, the relationship between the vibration frequency of the free 
element (v) and that of the element in combination (Y') can be reduced 
to  the form v' /Y= JT'i/7\, where Ts and Ti are the melting points of 
the element arid compound respectively. I n  the derivation of this 
formula, i t  is assumed that the melting point of the compound repre- 
sents the temperature at which the amplitudes of the atomic vibrations 
become sufficiently great to bring the atoms of neighbouring molecules 
into contact. The atomic frequencies for the constituents of a number 
of compounds are calculated from the above formula, and it is shown 
that the molecular heat values derived from these are in satisfactory 
agreement with the observed values at a series of different 
temperatures. 

The calculated atomic frequencies are also shown to agree with 
those yielded by the residual ray measurements of Rubens in the case 
of potassium chloride, bromide and iodide, and of sodium chloride. 
For calcium fluoride the observed wave-lengths of the residual rays 
are, however, appreciably different from those indicated by the atomic 
frequencies calculated from the formula. 

According to Nernsh's heat theorem, the affinity of a chemical 
change can be calculated from the thermal data and the specific heats 
of the reacting substances. Since the specific heats are determined by 
t h e  vibration frequencies of the atoms, it fallowva that the affinity can 
be evaluated on the basis of a knowledge of the thermal change accorn- 
panying the reaction and of the melting points and densities of the 
reacting substances and final products. The affinity diminishes with 
rising temperature if the sum of the values of nT, (where Z", is the 
melting point of one of the substances concerned in the reaction and 
n the number of atoms in  the molecule) is much greater for the 
products of the reaction than i t  is for the original substances. 

H. M. D. 

Fusibility Curves of Certain Binary Systems Volatile at 
Very Low Temperatures. GEORGES BAUME and NEOPTOL~ME 
GEORQITSES (Compt. rend., 1912, 154, 650-652. Compare Abstr., 
1911, i, 414, 696, 830).-The fusibility curves for the systems 
hydrogen chloride with hydrogen sulphide, ethane, and propionic acid 
are reproduced, together with Bagster's curves for the systems 
hydrogen sulphide with hydrogen bromide and iodide. The systems 
coutaining hydrogen sulphide show minima indicating the identical 
composition of two phases at the same temperature. The system 
hydrogen chloride-propionic acid tends to form glasses, and could not 
be completely studied, but evidence was obtained for the existence of a 
compound, C,H,*CO,H,HCl or CEt*C(OH),CI. w. 0. w. 

Apparatus for Determining the Mel t ing  Point and Molecular 
Weight of Organic Compounds. RUDOLF FABINYI (Verh. Ges. deut. 
Naturforsch. Aerzk, 1912, ii, [i], 210--213).-Three platinum wires 
dip below the surface of mercury in a vessel contained in a large 
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double air-bath. One of the wires is bare, one is coated with urethane 
or naphthalene by immersion in the molten substance and cooling, and 
the third is coated with a solution of the substance to be examined in 
urethane or naphthalene. A Beckmann thermometer is placed in the 
mercury, and electrical circuits are arranged so that two different 
electric bells are rung by the melting of the coatings. The difference 
between the readings of the thermometer at the ringing of the first 
and second bell gives the depression. 

The coating should be performed only a few tenths of a degree 
above the freezing point, and the thickness should not exceed 0.5 mm. 

Lower ing  of the Mel t ing  Point by One-sided Pull or 
Pressure .  EDUARD RIECKE (Cmtr. Min., 19 12, 97--104).-The 
one-sided pressure under consideration may be illustrated by placing 
a weight on t h e  top of a block of ice immersed in water; the pressure 
on top and bottom is then greater than on the sides. The effect of the 
one-sided pressure is to lower the melting point of ice according to the 
formula 8=aZt2, where a is 0.00036 when the pressure is expressed in 
kilog./cm2. The value of Zt is not, however, the original pressure 
exerted. Since some ice melted owing to the increase of pressure, the 
diameter of the block of ice became smaller, and therefore the pressure 
per sq. cm. is slightly greater. Calling 2,. the original pressure, a 
formula is deduced connecting Z,, Zt, and the lowering of the melting 
point due to the pressure. If the pressure is released, the original 
conditions should be restored, and the conditicns under which this 
takes place reversibly are considered. 

Appl ica t ion  of the Pyrometric Method to  the Investigation 
of Equilibria at High Pressures.  NICOLAI A. PUSHIN and I .  V. 

The authors describe the apparatus and method they have employed 
to determine the relation between temperature of crystallisation 
and pressure at high pressures. The substances investigated were 
diphenylamine, urethane, and p-nitroanisole, the crystallising point 
being determined by the pyrometric method, that is, by means of 
the cooling curve at constant pressure. This method is found to 
be considerably more accurate and rapid than the manometric method, 
and requires only 1-2 grams instead of about 40 grams. 

If p represents the pressure in kilograms per sq. cm., and t the 
temperature of crystallisation in degrees Centigrade, the relation for 
diphenylamine is given by : t = 53 -2 + 0.02789~ - 0 OOUOO 165~2.  Accord- 
ing to this expression, the maximum temperature of crystallisation is 
170°, corresponding with a pressure of 8450 kilograms per sq. cm. ; 
increase of the pressure above this value results in lowering of the 
crystallising point. Tammann (Krystallisiren und Schmeizen), using 
the manometric method in which the variation of preasure a t  constant 
temperature is observed, obtained the relation : t = 53.4 + 0 . 0 2 4 5 ~  - 
0~00000100p2, the maximum divergence of the calculated from the 
observed temperature being 0.5O, whereas in the authors’ measure- 
ments i t  was O - O O .  Tammann gave t,,,, as 800°, and the correspon4ing 
pmU, as 10200. 

C. H. D. 

G. 5. 

GREBE~TSCHIROFF (J. RU88. P ~ Y s .  Chem. SOC., 19 12, 44, 1 12-1 25).- 
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For urethane, t = 48.3 + 0*01016p - 0*00000106p2 ; t,,,,. = 73' and 

For p-nitroanisole, t = 52.5 + 0.02365~1- 0*000001 13p2 ; t,,,, = 182' 
T. H. P. 

p,,,. = 4800 kilograms per sq. cm. 

and p,,,. = 10460. 

Influence of Pressure on Equi l ibr ia  in Binary Systems. 
NICOLAI A. PUSHLN and I. V. GREBENTSCHIKOFF (J. Buss. Phys. Chem. 
Soc., 1912, 44, 244-263).-By means of the pyrometric method 
previously described (compare preceding abstract), the authors have 
investigated the cooling curves at various pressure9 of eutectic mixknres 
of sodium (85 atom. %) and mercury, urethane (61 mol. %) and 
p-nitroanisole, and urethane (61 mol. %) and?diphenylamine, and also of 
a mixture of 85 mol. % of urethane with diphenylnmine. 

The results show that the relation between the temperature of 
crystallisation of eutectic mixtures and the pressure is expressed by an  
equation of the same type as for chemically individual substances. 
Increase of the pressure is accompanied by change in the composition 
of the eutectic mixture, which becomes enriched in, that component for 
which dTldp has the lower value. Starting from the curve of 
solubility of the latter component, either component alone or both 
together may be caused to crystallise out by suitable alteration of the 
pressure. With continual increase of the pressure, the solubility curve 
of one and the same substance shows increasing divergence from 
parallelism to its original position. T. H. P. 

Acetic Acid as an Ebullioscopic Solvent. ERNST BECKMANN 
[with K. EIARrNC, R. HANSLIAN, and J. VON  boss^] (Zeitsch. ccnorg. 
Chem., 1912, '74, 291--296).-Various values are given for the 
ebullioscopic constant of acetic acid. Experiments have now been 
made, using electrical heating (Abstr., 1908, ii, 1014). The value 
obtained, using acetic acid of m. p. 1 6 * 2 O ,  is 30.75' under 760 mm. 
pressure, which gives a heat of evaporation of 99-3 cal. Even minute 
quantities of water lower the  constant, and it is advisable before 
making an  estimation to make a control experiment with b e n d ,  
acetanilide, or diphenylamine. C. H. D. 

A General Law of Dissolution. EMILE BAUD (Compt. rend., 
1912, 154, 351-352. Compare this vol., ii, 233).-The formula 
given in a previous communication, connecting absolute temperature 
of fusion, molecular heat of fusion, and heat of dilution, has been 
tested by applying it t o  mixtures of acetic acid with benzene or 
ethylene dibromide, the heats of dilution of these substances having 
been found experimentally. The results are given in tAbuIar form, 
and show fair agreement between observed and calculated values for 
the temperatures of fusion. w. 0. w. 

Compress ib i l i ty  of Certain Liquids. EUUEN VON BIRON (J. 
Russ. Phys. Chem. Soc., 1912, 44, 65-111. Compare Abstr., 1910, 
ii, 393, 394).--Starting with van der Waals' equation of state, 
( p + + / d ) ( v - b ) = R T ,  and taking the volume of a liquid at 0' and 
1 atmosphere pressure as unity, the author derives the following 
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equation for the variation of the volume of a liquid with the pressure 
at constant temperature : ( p  + a/v2)(v - a) = (1 + a)( 1 - b)( 1 + at). This 
equation simplifies to : v = b + (1 + a)( 1 - b ) ( l  + at)/(a/v2 +p) or v = 
A + B / ( C + p ) .  This isothermal equation for liquids is shown to 
correspond well with Amagat's results (Abstr., 1893, ii, 152). The 
coefficient of compressibility, p, at pressure p is given by: p= 
l/v.dv/dp= - B/(A(C + P ) ~  + B(C + p ) ) .  Expressions are also given for 
the true coefficient (at zero pressure) and for the mean coeficient 
between two pressures p ,  and p,. 

The results of the author's measurements are as follows, v being 
the volume a t  pressure p (in atmos.) referred to t2be volume a t  zero 
pressure as unity, and 8 the difference between the observed volume 
and that calculated from the formula. 

Carbon tetrachloride : Below 300 atmos., v = 0.80365 + 444*54/ 
(2264 +p) ; 6 = & 0*000017 ; Po + 0.0000867. From 300 to 600 
atmos., v = 0.76862 + 631.10/(2728.3 + p); 8 = +_ 0*00006; Po = 
0*0000848. 

Chlorobenzene : w = 0.76671 + 845*78/(3625.5 + p )  ; 6 = +_ 0*00008 ; 

Bromobenzene : w = 0184865 + 377*72/(2494.0 + p )  ; 6 = +_ 0.00007 ; 

Toluene : v =  0.81944 + 409*51/(2268*7 +p) ; 6 = rf: 0*00003 ; Po = 

Ethylbenzene : w= 0.85745 + 250.18/(1'755.0 + p )  ; 6 = k 0*00005 ; 

1 : 2 : 4 - Trimethylbenzene v = 0.83295 + 402*50/ 

Descriptions are given of the manometer and piezometer employed, 

Po = 0.0000643. 

Po = 0.0000607. 

0*0000796. 

Po = 0*0000812. 

(2408.0 + p )  ; 6 = 
($-cumem) : 

O * O O O l O  ; Po = O*OOOO694. 

which were of special construction. T. H. P. 

Viscosities of Gaseous Gblorine and Bromine. ALEXANDER 
0. RANKINE (Proc. Roy. Xoc., 1912, A ,  86, 162-168).-By means of a 
modified form of the apparatus described previously (Abstr., 1910, ii, 
188), the author has compared the viscosities of chlorine and bromine 
with that of air under similar conditions of pressure and temperature. 
From these data, the coeficient of viscosity of chlorine is found to 
be 1.297 x 10-4 a.t 12.7Oand 1.688 x at 99-l0, and that of bromine, 
1.869 x 10-4 at 98-19 From the two values for chlorine, the constant 
C in Sutherland's formula 7 = K.T&/( 1 + C/T) is calculated = 325. 
This gives TC/C = 1.28, where Tc is the critical temperature, whereas 
for most gases f u r  which data are available this ratio is equal 
to 1.14. 

If the viscosities of chlorine and bromine a t  the corresponding 
temperature =0*6466 are used in the evaluation of 72/A, where A is 
the atomic weight of the element, 4.19 x is obtained for chlorine 
and 4.37 x 10-10 for bromine. This approximate agreement of the 
two values suggests that  $ / A  (where yc is the viscosity at the 
critical temperature) is constant for the halogen group of elements, 
just as it is for the inert gases. The value of the constant is, 
however, different for the two groups. H, M. D. 
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Viscosity of Liquid Mixtures, their Dependeuce on the 
Temperature and the Relationship between the Vapour Pre8- 
sure and the Viscosity of Liquids. OTTO FAUST (Zeitsch. physikal. 
Cham., 1912, 79, 97--123).-The viscosities of the following binary 
mixtures have beeen measured at a series of temperatures in each case, 
and the results are given in tabular form : benzene-ethylene chloride, 
chloroform-acetone, ppridine-acetic acid, pyridine-water, acetic an- 
hy dride-water, acetic acid-aniline, acetone-carbon disulphide, acetone- 
et h y 1 ether, p y ridine-aniline, acetic acid-ace tone, aniline-acetone. The 
significance of the occurrence of maxima and minima on the viscosity 
concentration curves is discussed. With increase of temperature, 
maxima are displaced towards the substance with the higher viscosity. 

The main object of the paper is a comparison of the viscosities of 
binary mixtures with their vapour pressures. If viscosity is due 
mainly to attraction between molecules, which attraction has t o  be 
overcome when vapour pressure is exerted, it is to be anticipated that 
a maximum of viscosity will correspond with a minimum of vapour 
pressure. It; is shown that this rule holds for the binary mixtures in  
question with some exceptions. The exceptions are pyridine-acetic 
acid, aniline-acetic acid, acetic anhydride-water, and chloroform- 
acetone, and their behaviour is ascribed to chemical combination. 

The relationship between viscosity and vapour pressure also holds to 
some exbent for pure liquids. For -22 non-associated liquids for which 
the data are available, the rule holds approximately that the greater 
the vapour pressure, the smaller is the viscosity; this regularity does 
not apply to associated liquids, 
A bibliography of the literature on viscosity is given in the paper. 

a. s. 

Flmdity and Vapour Pressure. EUGENE C. BINGHAM (Amer. 
Chem. J., 1912, 47, 185--196).-1n an earlier paper (Abstr., 1910, ii, 
395) it has been pointed out that the fluidities of the aliphatic 
hydrocarbons are nearly identical at, the b. p., that  the same is true of 
t h e  ethers, and that, in general, for each of these classes of compounds, 
the fluidity is a linear function of the vapour pressure. 

It is now shown that if the fluidities of non-associated compounds at 
their b. p. are multiplied by such factors that  these compounds at the 
b. p. may have the same fluidity value (which has been arbitrarily 
selected as 500), then any fluidity whatever when multiplied by the 
particular factor for the compound and plotted against the vapour 
pressure observed at the same temperature will fall on a single curve 
for all such substances. Hence it follows that the vapour pressures of 
non-associated liquids can be calculated if  their fluidities and b. p.’s are 
known. A comparison of seventeen substances has been made over 
a certain range of temperature and for vapour pressures of more than 
100 mm., and it has been found that the average percentage difference 
between the observed and the calculated vapour pressures is but little 
more than 3%. The relation does not hold, however, for highly associated 
compounds, and this seems to be due to the vapour pressure of such 
substances increasing more slowly than would be anticipated from a 
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study of the fluidity-vapour pressure curves of non-associated 
compounds. E. G. 

Rate of Absorp t ion  of Gases by Charcoal. F. BERGTER (Anrc. 
Physik, 1912, [iv], 37, 472-510).-The rate at which air, oxygen, and 
nitrogen are absorbed by cocoa-nut charcoal has been measured at 0'. 
The experimental data have reference to the slow absorption process 
which succeeds the very rapid and relatively large initial effect. 

I n  order to obtain consistent results in successive experiments it is 
necessary that the charcoal should be heated a t  a temperature not less 
than 550O. The fineness of subdivision of the charcoal has no 
appreciable influence on the rate of absorption after the first few 
minutes. 

The data for air at pressures between 735.6 and 4.52 mm. indicate 
tha t  the volume rn (reduced to 760 mm. and 18') absorbed by 1 gram of 
charcoal after time t can be represented by m = ml.t/(a + t )  + m,.t/(b + t ) ,  
where m,, m2, a and 6 are constants, provided that the pressure 
is greater than about 2G mm. 

For nitrogen between 9.6 and 0.38 mm. the rate of absorption can 
be expressed bym = m,(l - 0~95e-~ '~ t  - 0.05e-0"5t), where mo is a constant. 

The ratio in which two gases are absorbed is dependent on the 
pressure. Between 0.5 and 10 mm. pure oxygen is absorbed from 
thirty to forty times as strongly as nitrogen. 

I n  presence of oxygen, the absorption capacity of the charcoal for 
nitrogen appears to be increased. H. M. D. 

Procedure in Obse rv ing  the Dissociation of Nitrogen 
Peroxide. ALBERT COLSON (Compt. rend., 1912, 154, 438-431. 
Compare this vol., ii, 238; Scheffer and Treub, ibid., ji, 132).-One 
method employed in studying the equilibrium in gaseous. nitrogen 
peroxide consisted in breaking a bulb of the liquid at the bottom of a 
flask, and measuring the volume of gas evolved over water. The 
values for the partial pressures, p and p', so obtained pointed to the 
existence of a minimum value for R in the expression pz/p'= K, but 
this is due to an  insufficiently rapid diffusion of gas, and was  n o t  
observed in the second method used, in which the bulb was broken at 
the centre of the flask and the gas pressure measured by a sulphuric 
acid manometer. It was thus found that K is fairly constant under 
variable pressures. The same ratio for the dissolved substances, 
however, varies in a different manner, as pointed out in a previous 
communication. It follows, therefore, tha t  the dissolved molecule is 
different from the gaseous molecule, a conclusion in harmony with 
observations on the equilibrium between the two allotropic modifications 
of phosphorus (Abstr., 1908, ii, 176). w. 0. w. 

Comparison of the Gaseous and Dissolved Molecules. 
P. LANG WIN (Compt.  rend, 19 12, 154, 594--596).-A reply to recent 
criticisms of Colson (this vol., ii, 238) on the application of the law 
of mass action to the dissociation of nitric peroxide in t h e  gaseous 
state and in chloroform solution. It is shown that in concentrations 
sufficiently dilute, the dissociation constant for chloroform solutions is 
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in  good agreement with the law of mass action, allowance being made 
for the known difficulties of calorimetric estimation. The nitric 
peroxide in concentrated solution is not comparable with that in the 
gaseous condition, and hence there is no basis for Colson's deductions 
from the data given by Cundall. w. 0. w. 

Thermal Dissociation of Barium Peroxide. JOEL H. HILDE- 
BRAND (J. Amer. Chem. Soc., 191 2, 34, 246--25S).-This investigation 
was carried out in view of the discrepancies between the results of Le 
Chatelier (Abstr., 1893, ii, 71) on the thermal dissociation of barium 
peroxide and those obtained in more recent work. 

The method employed in determining the equilibrium pressures is 
fully described. The phase relations mere studied by determining the 
effect of removing successive portions of oxygen, the temperature 
being kept constant. The results show that solid solutions of the 
oxide and peroxide in each othar are formed, and that the usual 
temperature-pressure curve has a definite significance only in the 
region in which these two solid solutions are saturated and co-existent. 
Equilibrium is reached very rapidly in the univariant system, that is, 
where saturated solutions of the oxides are present, but more slowly in  
the divariant system, since diffusion must take place in the solid until 
a new concentration is attained. The limits are indicated between 
which bhe system is univsriant. The effect that the moisture present 
has on the equilibrium is demonstrated. On the basis of the results 
obtained, an explanation is given of the conditions necessary for the 
production of a quantitative yield of barium peroxide from the oxide, 
and also of those required for a complete reversal of the equilibrium. 

The dissociation pressures in the interval in which the system is 
univariant are given by the equation : l ogp  = - 6850/T+ l8751ogT+ 
3.807. The heat of the reaction a t  constant pressure and an  average 
temperature of 7'75' has been calculated and found to be 35370 cals. 
The partial pressure of the oxygen has been calculated on the assump- 
tion that the partial pressure of the steam present is the same as that 
given by barium hydroxide alone as measured by Johnston (Abstr., 
1908, ii, 368), and from these values the heat of dissociation of the 
solid solutions is found to be 37420 cals. E. G. 

Dissociation of Mixed Hydrated Salts. LUIGI ROLLA and 
GIOVANNI ANSALDO (A t t i  R. Accad. Lincei, 1912, [v], 21, i, 272-277. 
Compare Rolla, Abstr., 19 11, ii, 375).--The equilibrium temperature 
for ZoS0,,7H20 and FeS0,,7H20 determined with the tensimeter is 
16-4O. Mixtures of the two salts containing various proportions of the 
constituents are in equilibrium with zinc sulphate heptahydrate (or 
with ferrous sulphate heptahydrate) at this temperature, and this 
shows that the dissociation OF the mixed salts, 

ZnSO,,eFeSO,,'I( 1 + x)H20, 
is normal, each constituent dissociating as though it were isolated. 
Further experiments are quoted which show tha t  the relative 
quantities of the two sulphates in the mixed salt influence the degree 
of hydration of the solid solution which is formed by the dissociation. 

R. V. S. 
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The Permeability of Iron t o  Hydrogen. GEORCIES CHARPY and 
S. BONNEBOT (Conzpt. rend., 19i2,  154, 592-594).-That iron is per- 
meable to hydrogen has been known since the work of Saint Claire 
Deville and Troost, but no quantitative measurements have yet been 
made. The authors have measured the rate of diffusion of hydrogen into 
thin-walled, steel cylinders at different temperatures, and hava shown 
tha t  whilst practically no diff mion occurs under atmospheric pressure 
below 325", osmosis is perceptible a t  350" and is about 40 times as 
rapid a t  850". 

Nascent hydrogen diffuses through iron or steel at the ordinary 
temperature, and in doing so acquires special chpmical activity. A 
steel cylinder WRS placed in acid, or made the cathode in a solrition of 
sodium hydroxide. Under these conditions, hydrogen diffused into the 
interior of the cylinder, but failed to do so if the surface from which 
it was liberated was placed a few millimetres from the cylinder. The 
rate of diffusion varied with the thickness of the walls and the nature 
of the metal, and also in a somewhat indefinite way with the interior 
pressure. Preliminary experiments ahow that  diff asion is not inhibited 
by n pressure of 14 atmospheres. w. 0. w. 

Velocity of Crystallisation and Dissolution. ROBERT MARC 
(Zeitsch. Elektrochem., 1!)12, 18, 161--162).-PoIemical against Wagner 
(compare this vol., ii, 29). 

Crystallisation from Aqueous Solutions. VI. ROBERT XARC 
(Zeitsch. physil%aZ. Chem., 1912,'79.71-96. Compare Abstr., 191O,ii,834). 
-It is shown that, in the case of potassium nitrate, chloride and chlorate. 
mercuric chloride and oxalic acid the rates of solution i n ,  and of 
crystallisation from, water at 0" are equal, even when the solutions are 
vigorously stirred. As in the previous experiments, the crystallisation 
is retarded by the addition of dyes, and finally stopped before 
eqriilibrium is reached, whereas dyes have very little influence on the 
rate of solution. An exception to the last statement has been found in 
mercuric chloride; in this case the addition of a dye stops the 
dissolution before the true equilibrium is reached. This is probably 
due to a chemical change at the surface of the crystals. 

Above a certain point, a further increase iu the rate of stirring has 
no influence on the rate of dissolution and crystallisation. This is 
readily explained on the asaumption tha t  the crystals are surrounded 
by a very thin layer of solution, the thickness of which is not affected 
by increasing the rate of stirring above a certain point ; this unaltered 
layer is adsorbed by the crystal, and the rate of dissolution and 
mystallisation depends only on the rate of establishment of the 
adsorption equili briurn. 

The effect of dyes in retarding crystallisation is a diffusion 
phenomenon, being connected with the slow diffusion of the dye in the 
crystal. G.  S .  

G .  S. 

Opt i ca l  Observations on a Liquid-crystalline Active Sub- 
stance. FELIX STUMPF ( A m , .  Phpsak, 191 2, [iv], 37, 361-379).- 
The optical properties of active &my1 p-cyanobenzylideneamino- 
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cinnamnte have been examined. Above 105' the ester forms a n  
isotropic liquid, which can be supercooled to 96O. Between 102' and 
105' it forms a turbid, crystalline liquid, and between 92" andI102" a 
second modification, which is relatively very transparent. The second 
form can be cooled to 75" without solidifying, and the optical 
measurements have reference to this liquid crystalline phase. 

The refractive index, perpendicular to the optical axis, was deter- 
miued for diff went wave-lengths a t  various temperatures, and the  
tssults are exhibited in the form of curves. The rot,ation OF the 
plane of polnrisation parallel to the optical axis was also measured. 
The curves showing the variation of the rotation with the wave-length 
of the incident light are convex to the wave-length axis. The con- 
vexity of these curves becomes more pronounced as the temperature 
falls; and at the same time the wavelength corresponding with the 
minimum rotation diminishes appreciably. Mixtures of the ester and 
cyanoanisidine, which can be examined at lower temperatures, exhibit 
similar relationships. E. M. D. 

Crys ta l lo ids  and Colloids or Molecular and Micellary 
S ta t e s .  GIOVANNI MALFITANO (Ann. Chim. Phys., 1912, [viii], 25, 
159-253).-The first part of this paper has been abstracted already 
(this vol., ii, 240). I n  this portion a connected account is given of 
researches by the author and his collaborators on the changes which 
occur in the interaction of ferric chloride and water, and which result 
in the building up of compiex colloidal compounds containing hydrogen, 
oxygen, iron, and chlorine, and the influence on the formation of such 
substances of changes in physical conditions, presence of electrolytes, 
etc. The experimental details and views now advanced have for the 
most part been given already in the following abstracts : 1905, ii, 14, 
72, 459; 1906, ii, 33, 450, 526, 647 ; 1907, ii, 94, 692 ; 1908, ii, 111, 
388, 1042; 1909, ii, 473; 1911, ii, 108, 377; Michel, 1909, ii, 48, 146. 

A More Exact Deffnition of Colloidal Systems and the 
Classiflcation of Colloids. EILIPPO BOTTAZZI (Koll. Chem. Beihefte, 
19 12 ,3 ,16  1-184).--The author considers that  there are not sufficient 
grounds for the subdivision of colloidal systems into a number of 
different groups (suspensoids, emulsoids, solutoids, dispersoids, etc.). 
The most satisfactory basis for distinguishing between different 
disperse systems is that which has reference to the physico-chemical 
properties. On this basis the author mould distinguish between 
suspensions and solutions and subdivide solutions into colloidal 
solutions or hydrosols and crystalloidal solutions. 

[ Classiflcation of Colloids.] WOLFGANG OSTWALD (Roll. Chem. 
Beihefte, 191 2, 3, 185-1 9O).-A criticism of the views expressed by 
Bot tazzi (com pare preceding abs trn c t ). 

Coagulation of Colloidal Copper. Rate of Coagulation. 
H. H. PAINE ( P ~ o c .  Ccmb. Phit. Soc., 1912, 16, 430-455).-On the 
assumption that the part of the colloidal substance which is easily 
sqxmtted from the solution may be regarded as the coagulated 

T. A. H. 

H. M. D. 

H. M. D. 
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portion, the rate of coagulation of colloidal solutions of copper, prepared 
by the electrical method, has been investigated, and it is shown that 
the coagulation is a definite time-process. The colloidal copper is 
dissolved by nitric and suiphuric acids without coagulation. Two mols. 
of nitric acid are requirgd for the solution of one gram-atom of copper, 
and since no hydrogen is liberated in the process, it appears that t h e  
colloidal rarticles consist of copper oxide (or hydroxide) which are 
dissolved according to CuO + 2HN0, = Cu(NO,), + H,O. The formation 
of the oxide probably occurs subsequently to the disintegration, and 
may be partially responsible for the observed darkening of the colour 
of the solution. 

On addition of an electrolyte, there is an  initial period in which the 
solution remains quite clear ; when coagulation commences at the end 
of this period, the speed at which it occurs diminishes in a continuous 
manner. For colloidal solutions of different concentrations, the rate 
of coagulation is proportional to the square of the initial concentration. 
This is in accordance with the mass action law, and indicates that 
coagulation is brought about directly by the mutual attraction of the 
particles. It is inconsistent with the assumption that the 
condensation of the particles takes place on other nuclei, such as the 
ions. 

When the concentration of the electrolyte is varied, the rate of 
coagulation is proportional to  some power of the concentration of the 
anion in the solution, that is, Rcc d. Within the limits of experi- 
mental error the value of the index p is the same as the index in the 
adsorption formula y = a.c'/". The fact that  p has the same value for 
coagulation with ions of different valency agrees with Freundlich's 
view of the mode of action of the ions. When equivalent quantities 
of the ions have been absorbed, the colloidal particles behave quite 
similarly in reference to  the process of approximation which determines 
the coagulation. H. M. D. 

Miscibil i ty in the Solid Condi t ion  between Aromatic Nitro- 
and Nitroso-compounds.  FRANS M. JAEGER and J. R. N. VAN 
KREGTEN (Proc. K. Akad. Wetensch. Amsterdam, 19 12, 14, 729-740). 
-The miscibility of nitro- and the corresponding nitroso-compounds 
in the  solid state has been examined by measurements of the freezing 
points of liquid binary mixtures. Nitrobenzene and nitrosobenzene 
show no evidence of the formation of mixed crystals. p-Nitroaniline 
and p-nitrosoaniline form mixed crystqals on the side of the nitro- 
compound, the miscibility extending to 35 or 40% of the nitroso-com- 
pound. p-Nitroethylaniline and p-nitrosoethylaniline appear to form 
a continuous series of mixed crystals, the continuous freezing-point 
curve having a minimum temperature at 54' and the corresponding 
binary mixture containing about 30% of the nitroso-compound. In 
consequence of supercooling and the incomplete attainment of 
equilibrium, the solidus curve for this mixture presents approximately 
the form of a eutectic horizontal line. p-Nitropropylaniline and 
p-nitrosopropylaniline also form a complete series of mixed crystals, the 
freezing-point curve showing a minimum a t  40.5Oand at a concentration 
of 80% of the nitroso-compound. 
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From the above results i t  follows tha t  miscibility in the solid state 
cannot be regarded as a general property of aromatic nitro-compounds 
and the corresponding ni troso-corn pounds. The mutual behaviour is 
sometimes complicated by the formation of polyluorphous modifications 

H. M. D. 

The Law of Transformation in Stages in the Light of the 
Theory of Allotropy. ANDREAB S M I T ~  (Proc. K. Aknd. Wetensch. 
Amsterdam, 1912, 14, 788-80 1) .-On the assumption that the 
molecules of a substance in a given condition are not all alike, but 
that  molccular groups or quasi-associations are present, and that the 
various phases (solid, liquid, and gaseous) assumed by a substance are 
characterised by variations in the relative quantities of the different 
molecular species, i t  is shown tha t  the order in  which the successive 
phases appear is not solely determined by the  changes in  free energy. 
The quasi-molecular groups are supposed to act as nuclei in the 
change from one form of a substance to  another, and the result of the 
transformation in any given case will depend on the velocity with 
which the various possible forms are produced under the  given 
condition3 of temperature and pressure. H. M. D. 

Chemica l  Equi l ibr ia  in Solution. RENB DUBRISAY (Compt. rend., 
1912, 154, 431-434. Compare this vol., ii, 32).-0n adding barium 
acetate to a solution of succinic acid in  water, an equilibrium mixture 
is formed and barium succinate incompletely precipitated. Sodium 
chloride diminishes the solubility of succinic acid, and it increases 
the partition coefficient of acetic acid between water and chloroform. 
The addition of sodium chloride, therefore, would act in  opposite 
ways in displacing equilibrium, but from Dawson's data (Trans., 1902, 
81, 514) and those of Herz (Abstr., 1910, ii, 192), it follows tha t  the 
salt bhould have a greater effect on the succiuic than on the acetic 
acid. This has been verified experimentally by mixing saturated 
solutions of succinic acid and barium acetate, filtering, and adding 
sodium chloride, when the concentration of barium in the solution was 
diminished. w. 0. w. 

Partition of Sodium Oxide between Boric Acid and Carbonic 
Acid. FERNANDO AGENO (Att i  R. Accad. Lincei, 1912, Lv], 21, i, 
121--123).-1n investigating this partition, the author measures the 
quantity of carbon dioxide dissolved by a known volume of a solution of 
boric acid and borax of known concentration. If cc be the total sodium 
oxide, x that  required by t h e  combined carbonic acid, and c the total 
concentration of carbonic acid, arid if t h e  solution is kept saturated 
with boric acid (0.90 gram-molecule per litre), the following equation 
should be satistied : i% = 0,90x/(a - x) (c  - x). The values obtained for k 
at 25' decrease from 2.37 to 0.837 as the amount of sodium oxide is 
increased, besides being much lower than the value (178) calculated 
from the dissociation constants of the acids. Among the  reasons for 
this discrepancy are the variation in  the  solubility of carbon dioxide 
in the presence of borate and bicarbonate, and the increase in the 
concentration of the polyborates with increase in the total concen- 
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tm.tion of the sodium oxide. I n  this connexion i t  was found that 
when a saturated solution of borax, no solid borax being present, 
was saturated with carbon dioxide at 25" and 763 mm., the ratio 
HCO,'/BO', was 2.27, whilst when the same Rolution was treated in 
the same way in the presence of solid borax, the ratio was 1.7. The 
partition coefficient varies greatly with the temperature. 

Kinetic Theory of a Gas Constituted of Spherically 
Symmetrical Molecules. S. CHAPMAN (Phil. Trans., 19 12, A ,  21 1, 
433--483).-A mathematical paper in which a kinetic theory of the 
gaseous state has been developed by tho methods adopted by Maxwell 
and Boltzmann. The analysis is extended to the ela>tic sphere theory, 
and expressions are obtained for the viscosity, diff usivity, and thermal 
conductivity of tl gas without absuming any other properties of the 
molecules beyond that they are spherically symmetrical. Supple- 
mentary calculabions have also been made for three special cases in 
which it is assumed (1) that the mo!ecules are rigid elastic spheres, 
(2) that the molecules are centres of attractive or repulsive force 
varying inversely a8 the nth power of the distance, and (3) th:tt the 
molecules are rigid elastic spheres surrounded by fields of attractive 
force. The results obtained are finally examined in their relation to 
experiment and the results of former theories. 

The Hypohalogenous Acids and the Hypohalogenites. 
VI. The Temperature-coefficients of the Reactions between 
Iodine and Alkali. ANTON SKRABAL (iMon,atsh., 19 12, 33, 99-12 1. 
Cornpare Abbtr., 1909, ii, 448; 1909, ii, 224; 1911, ii, 382; this vol., 
ii, 33).-In the last communication it was demonstrated how from the 
temperature-coefficients of the reactions between iodine and alkali 
hydroxide, the corresponding heat of reaction could be calculated. 
The calculated values for the heats of reaction accorded well with the 
calorimetric results, but indicated tha t  the temperature-coefficients, 
contrary to the usual acceptance, may for even the same reaction with 
varying conditions be of quite different magnitude. 

This result called for further experimental confirmation ; conse- 
quently the reaction : 31', + 60H' = 81' + 10', + 3H,O, previously 
investigated in a solution containing sodium carbonate and sodium 
hydrogen carbonate, has now been examined in a solution containing 
potassium hydroxide. The experimental temperature-coefficients are 
found to stand in good agreement with those calculated from the 
theory. The new temperature - coefficients are applied to the 
calculation of the corresponding heats of reaction. 

The Rble of Intra-atomic Electrons in Catalysis. PIERRE 
ACHALME (Compt. rend., 19 12, 154, 352-355).-The author advances 
the suggestion that the effect of catalysts in chemical reactions may 
be explained by their action in diminishing, increasing, or effecting 
redistribution of the electrons within the molecules of the reacting 
substances. w. 0. w. 
The Conversion of Percentages by Weight into Atomic 

or Molezular Percentages in Ternary and Quaternary 
Systems. FRJTZ HOFFMANK (Mutc6ZZwgie, 191 2, 9, 133--142).-The 

It. V. S. 

pi. M. D. 

D. F. T. 
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tedious calculations involved in the conversion of percentages by 
weight into atomic or moleciilar percentages may be simplified by 
the use of graphical methods. A method of constructing a triangular 
scale for each ternary system is described, the triangle being drawn on 
tracing paper and laid upon tho main diagram. A ganeraliaed method 
of projection is also described, which is applicable to quaternary and 
more complex systems, and may be used for the conversion even when 
a diagram has not been constructed. 

Bicentenary Anniversary of M. V. Lomonosofh Birthday. 
BORIS N. MENSCHUTKIN (Chem. News, 19 12, 105, 73-75, 85--87).- 
A biographical sketch and an account of the chemical and physical 
work of Lomonosoff (1 71 1-1765). 

A Laboratory Balance with Electromagnetic Compensation 
for the Study of Systems Liberating Gases at an Appreciable 
Rate. GEORGES URBAIN (Compt. rend., 1912, 154, 347--349).-A 
description of a balance designed to effect successive rapid weighings 
of substances, such as efflorescing salts, undergoing continuous varia- 
tion in weight. A magnetised needle takes the place of the weights, 
variation being effected by altering the current passing through a 
solenoid. The pan at the other end of the beam is suspended in the 
centre of an  electrical resistance, by means of which any desired 
temperature may be maintained. The balance case is capable of 
being evacuated. The apparatus described is sensitive to 0.01 mg. 

aluminium Tube Furnace. ALFEED STOCK (Zeitsch. Elektrochem., 
1912, 18, 153--154).-The construction of the furnace is fully 
illustrated i n  external appearance and in section, the dimensions being 
also given. The sealed tubes are placed in holes bored in a massive 
aluminium block, which rests loosely in a stand mainly composed of 
aluminium bronze. The heating is effected by gas conveyed by copper 
tubes. The advantages of the aluminium furnace are : (1) it can 
be used up to 500°, and rapidly reaches the desired temperature; 
(2) owing to the high conductivity of the metal it has practically the 
same temperature in all parts; (3) it radiates less heat a t  500' than 
most furnaces do a t  300'. 

Prevention of '' Bumping " of Boiling Liquids. ERNST 
PIESZCZEK (Clwm. Zeit., 1912, 36, 198).-For this purpose the 
author recornmeuds the use of a piece of glass tnbing about 6-8 ems. 
long and 3-5 mm. wide. In to  the other 
end a piece of platinum wire is fused, the upper end of which is bent 
so as to  form a hook which provides a suitable means for introducing 
or removing the tube. The latter is placed in the liquid with the 
open end downwards. It is claimed that this device prevents bumping 
in all liquids, even in such as contain finely-divided solids or are 
covered with a layer of oily matter. 

LEONARD P. WILSON (J. SOC. Chem. Imd., 
191 2, 31, 97-98).-The apparatus described is particularly suitable 
for extracting substances with non-volatile solvents. It consists of 

C. H. D. 

H. M. D. 

with a load of 0.1 gram. w. 0. w: 

G. S. 

One end is cut off sharply. 

H. W. 

Extraction Apparatus. 

VOL. CII. ii. 23 
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two wide-mouthed bottles, one being placed in an inverted position over 
the other, and connected with it by two glass tubes which pass through 
the rubber stoppers with which both vessels are fitted. One OF these 
tubes passes from the bottom of the lower bottle into the lower portion 
of the upper one, and is provided with a stopcock between the two; 
the other tube extends from about two-thirds of the height of the 
apper bottle to the bottom of the lower bottle, the portion of the tube 
in the lower bottle being surrounded by a wider tube, which reaches 
just above the stopper and the upper end of which is open to the air. 
Another tubefleading from the top of the upper bottle is connected 
with a pump. The material to be extracted is placed in the lower 
bottle together with the solvent, a portion of the latter being also 
placed in the upper bottle; when the pump is operated, air is drawn 
into the lower bottle through the wide tube, causing the solvent to 
pass upwards into the upper bottle and to circulate through the 
apparatus. w. P. s. 
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